> Thickness.A<-c(5,3,7,6,8,7,8,9,6,7,7,7,8,7,6,9,7,7,7,6,8,7,7,8,5,8,7,7,4,5,6,8)
> Thickness.B<-c(7,7,8,3,9,6,9,9,7,7,9,8,6,2,5,8,2,8,8,7,8,7,8,7,7,8,9,7,8,4,8,9)
> Thickness.C<-c(6,5,7,6,5,7,8,7,6,6,9,3,7,3,6,9,5,7,7,5,6,7,3,6,6,8,6,7,5,3,7,9)
> Thickness.D<-c(7,6,8,4,6,6,8,4,7,4,88,7,4,5,9,3,4,8,5,3,8,8,6,6,5,7,7,6,5,5,8)
> Thickness.E<-c(6,4,6,5,5,5,8,7,3,4,3,2,4,1,5,9,7,4,5,5,3,3,3,4,3,7,7,4,4,7,5,6)
> Thickness.F<-c(3,4,6,5,7,5,9,3,4,4,4,7,6,7,2,9,8,3,6,6,4,8,6,4,3,4,8,6,3,3,4,6)
> Thickness.G<-c(6,7,4,8,6,6,8,1,3,4,5,4,5,1,5,8,2,1,4,2,4,6,9,7,3,4,6,4,4,6,2,3)
> Thickness.H<-c(6,7,8,6,5,5,8,2,4,3,5,8,5,5,7,7,8,2,8,3,3,5,5,5,3,6,8,6,3,4,4,6)
> Thickness.l<-c(8,1,7,5,8,4,8,9,6,5,9,4,7,6,6,9,7,4,7,7,8,6,9,8,7,7,6,8,7,4,7,9)
> Thickness.J)<-c(7,3,8,7,7,7,9,9,6,6,8,6,7,3,6,9,6,9,8,7,6,7,8,7,6,8,7,7,5,6,8,9)
> Thickness.K<-c(7,4,7,7,7,7,8,9,6,4,8,8,8,6,6,8,3,6,3,5,5,5,9,8,4,4,7,6,6,4,5,8)
> Thickness.L<-c(8,4,8,7,7,6,7,7,7,4,8,6,7,4,5,8,9,7,7,7,5,5,7,4,7,6,8,8,4,7,7,8)
> Thickness.M<-c(2,4,5,5,5,5,7,1,3,3,3,6,5,1,4,9,7,2,3,6,4,2,9,4,3,6,7,5,2,6,4,4)
> Thickness.N<-c(2,8,7,9,7,5,8,4,5,6,6,3,7,2,3,9,8,7,7,6,5,8,6,6,3,7,9,4,5,7,4,8)
> Thickness.0<-c(6,8,8,4,5,5,8,4,4,5,5,6,4,5,6,9,6,5,4,4,5,4,7,4,3,8,7,4,3,6,3,7)
> Thickness.P<-c(4,2,5,9,5,5,8,1,4,4,3,2,5,1,6,7,8,2,6,5,3,5,9,4,2,6,6,4,3,6,4,2)
>flavour<-c(Thickness.A,Thickness.B,Thickness.C,Thickness.D,Thickness.E,Thickness.FThickness.G,
Thickness.H,Thickness.I,Thickness.J, Thickness.K,Thickness.L,Thickness.M,Thickness.N,Thickness.O,
Thickness.P)
> samples.A<-rep("A",times=32)
> samples.B<-rep("B",times=32)
> samples.C<-rep("C",times=32)
> samples.D<-rep("D",times=32)
> samples.E<-rep("E",times=32)
> samples.F<-rep("F",times=32)
> samples.G<-rep("G",times=32)
>samples.H<-rep("H", times=32)
> samples.l<-rep("1",times=32)
> samples.J<-rep(")",times=32)
> samples.K<-rep("K",times=32)
> samples.L<-rep("L",times=32)
> samples.M<-rep("M",times=32)
> samples.N<-rep("N",times=32)
> samples.O<-rep("0",times=32)
> samples.P<-rep("P",times=32)
>samples<-factor( c(samples.A,samples.B,samples.C,samples.D,samples.E,samples.F,samples.G,sa
mples.H,samples.l,samples.J,samples.K,samples.L,samples.M,samples.N,samples.O,samples.P))
> assessors<-factor(rep(c(1:32),times=16))
> results<-data.frame(samples=factor(samples),assessors=factor(assessors),flavour=flavour)
> results
samples assessors flavour
1 A 1 5
2 A 2 3
3 A 3 7
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488 P 1
489 p 4
490 p 10 4
491 P 11 3
492 p 12 2
493 p 13 5
494 p 14 1
495 p 15 6
496 p 16 7
497 P 17 8
498 p 18 2
499 p 19 6
500 P 20 5
501 p 21 3
502 p 22 5
503 p 23 9
504 p 24 4
505 p 25 2
506 p 26 6
507 p 27 6
508 p 28 4
509 p 29 3
510 p 30 6
511 P 31 4
512 p 32 2

> library(asbio)

> tukey.add.test(resultsSflavour,resultsS samples, resultsSa ssessors)

Tukey's one df test for additivity

data: resultsSsamples and resultsSassessors on  resultsSflavour
F=7.2837, num.df =1, denom.df = 464, p-value = 0.007212

> preference.aov<-aov(flavour~samples+assessors,results)
> summary(preference.aov)

Df Sum Sq Mean Sq F value Pr(>F)
samples 15 381.8025.4536 10.6086 < 2.2e-16 ***
assessors 31 532.5517.1792 7.1599< 2.2e-16 ***
Residuals 465 1115.70 2.3993
Signif. codes: 0 “*** 0.001 ‘**’ 0.01 ‘¥ 0.05‘/0.1°"1
> oldpar<-par(oma=c(0,0,3,0), mfrow=c(2,2))

> plot(preference.aov)



aov(flavour ~ samples + assessors)
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> Thickne ss<-
matrix(c(5,3,7,6,8,7,8,9,6,7,7,7,8,7,6,9,7,7,7,6,8,7,7,8,5,8,7,7,4,5,6,8,7,7,8,3,9,6,9,9,7,7,9,8,6,2,5,
8,2,8,87,8,7,8,7,7,8,9,7,8,4,8,96,5,7,6,5,7,8,7,6,6,9,3,7,3,6,9,5,7,7,5,6,7,3,6,6,8,6,7,5,3,7,9,7,6,8,
4,6,6,8,4,7,4,8,8,7,4,5,9,3,4,8,5,3,8,8,6,6,5,7,7,6,5,5,8,6,4,6,5,5,5,8,7,3,4,3,2,4,1,5,9,7,4,5,5,3,3,3,
4,3,7,7,4,4,7,5,6,3,4,6,5,7,5,9,3,4,4,4,7,6,7,2,9,8,3,6,6,4,8,6,4,3,4,8,6,3,3,4,6,6,7,4,8,6,6, 8,1,3,4,5,
4,5,1,5,8,2,1,4,2,4,6,9,7,3,4,6,4,4,6,2,3,6,7,8,6,5,5,8,2,4,3,5,8,5,5,7,7,8,2,8,3,3,5,5,5,3,6,8,6,3,4,4,
6,8,1,7,5,8,4,8,9,6,5,9,4,7,6,6,9,7,4,7,7,8,6,9,8,7,7,6,8,7,4,7,9,7,3,8,7,7,7,9,9,6,6,8,6,7,3,6,9,6,9,8,
7,6,7,8,7,6,87,7,5,6,89,7,4,7,7,7,7,8,9,6,4,8,8,8,6,6,8,3,6,3,5,5,5,9,8,4,4,7,6,6,4,5,8,8,4,8,7,7,6,7,
7,7,4,86,7,4,5,89,7,7,7,5,5,7,4,7,6,8,8,4,7,7,8,2,4,5,5,5,5,7,1,3,3,3,6,5,1,4,9,7,2,3,6,4,2,9,4,3,6,7,
5,2,6,4,4,2,8,7,9,7,5,84,5,6,6,3,7,2,3,9,8,7,7,6,5,8,6,6,3,7,9,4,5,7,4,8,6,8,8,4,5,5, 8,4,4,5,5,6,4,5,6,
9,6,5,4,4,5,4,7,4,3,8,7,4,3,6,3,7,4,2,5,9,5,5,8,1,4,4,3,2,5,1,6,7,8,2,6,5,3,5,9,4,2,6,6,4,3,6,4,2),nrow
= 32,byrow = FALSE,dimnames = list(1 : 32, c("A", "B",

“c", D" e E G H KL, MY N0 PY)))

> result <-friedman.test(Thickness)

> result

Friedman rank sum test

data: Thickness
Friedman chi-squared = 128.0191, df = 15, p-value < 2.2e-16



